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Abstract of JP2003080607 

PROBLEM TO BE SOLVED: To provide a 
preform and FRP excellent in the impregnation 
properties of a resin at the time of injection 
molding, highly developing dynamic 
characteristics such as compression strength 
or the like and weight reducing effect after the 
application of an impact or moist heat 
treatment and having stable quality, and a 
method for manufacturing them with high 
productivity. SOLUTION: The preform is 
obtained by laminating a plurality of reinforcing 
cloths formed from at least reinforcing fiber 
yarns and a resin material based on a 
thermoplastic resin other than the reinforcing 
cloths is provided to the gaps between the 
layers of the preform and the respective layers 
containing the reinforcing cloths and the resin 
material are bonded. The reinforcing fiber 
volume ratio VPf of the preform is 45-62%. 
Further, FRP comprises the preform and a 
matrix resin and the preform is impregnated 
with the matrix resin. 
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•Sfc©*iIl«-CS*.£. #(C. CHW*iS<^JI-rS/i:Jf> 
CC«. iSl* #7 (»*Kttl0 0-C«L M 

«C07 * KB150 *CJiU:) •*> fc©*ij!f £ 0 < . 

«*.«. tf'JTS F, ^'J^5 F. *'Jr5 F-T5F. 

x.—r-Ji/'f 5 K. # «; i-7^u* 

UJk #'Jx-f^i- f-JPdr F >:fc$ Jctf* l> :r.-f\>t/ 
irh>^F>. t*lP>©^fe«JJ!g. «S£8JBg^£®ffl 

[0 04 6] *<Dtpv t>H(c» $ b < t&ta£# r 5 
FUJBg-c**. ^sM^yrs F«flt{*. ita>* 

^'J75 FWJHiLTIt. tf'JTS F6. 66. 1 
2. 6 10. 6 12&iWJ7SFi, 4V7*WtfL 
in }lWt$>J*? *ris ls>iJ7 5 £ + -> U > 

i?7 5 >3?©^#i£©s;#;t>tf >K£fc«^T 5 >. i> 

mK,(DV>*3)i7ii>®£tcUi>7 s >*>e>)gtfns4>&< 

<!: <i> 1 ®©JjX#. £0*>W#*b< tt2«*>6a>6*??*£ 

«* tizzm-it* r 5 F8iflg#teffl 3 ti a . sfta 

S!glBt-{a>T-7 14E^T-7 14H, ^-Y-teJU 
• ha.Jl/^^hDX/S FT5 0 0 0*>CX7 3 2 3. ft 

^.^tEMssmmnmifonTz ktrs 5. tr9 

0. jfCU#5fcgr*±3«SP5 0 0 (ffrFtt) . tte££*t* 



(6) #0320 03-80 60 7 
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•umstisfeorttttt*. &*>-. cn?.sj<>;75 f©d 

0 *CW±. J: t) b<itl 25 *CW±. #{Cj? t L < 
Wl 5 0-C&L±V$>Z>b<D%mm?Z<DifiJ:l\ 
JSl^7XK^*WT'5^';r 5 F7?4)-S<h. FRP 

&I5$?£fi/Nig«cW;iT. CHW*iS<^-r-5©rSf 
{su mtf^yr? f 1 2^». h*>tm& 

10 1 0 0 *C5fc$}fti;&lifipl » C A I ©I^J±5S!l^5:#E31-r 
? XttfMJ 3 0 'C- 2 8 0 'COlBHrt "C* © h 0 
[0 0 4 7 ] 3fi»«>2WR»tma. M«fSt8#6## 

20 [0048] *>*iS@Jfi)K9-g0:. Sfc«Bf^*Wr* 

.■±i-c. f r picimsntcmm^x^xmz&icti:-? 
►)±fiS»-c*sj»Bjffitt«iig*s»a3n(,^o. *ftse<b 

(#£ L < «fB5«Ai!Bgflli» ( I PN) ) ffcSIVC 

30 Mi. vf y -jfixmRSLMt^mmftrnzmmv 

CA I) «r-Jli^St)SCi*i-C#4«Wt?&<. ^Bg*t 
[004 9] -T&*5^. *?IW©«}BgW*4«. ^fiS^© 

fi!ftpi^t4«}iig©^^ig^^*sm^©r*orfc. 

©®M#&Cj:«3*8J!gt.m<i: L,r©^7^K^**i 1 0 0 
•Gm Sf*0< W9 0"C*«. MCCjfSL-<«8 5*C 

40 cifcto. ^fc*^©isgi{i^$ns©-c* 

[005 0] *I6B«©^'J 7 * - A«. < t *>m$L 

IBSt/cO. ^b«6«l*^«>^b?tm(c«#S-tfc*s< 
i:. #^^b^miSI±©«»^b^S<!:||}flg«i|S4<t©« 

ts*©ig^ w^n^niifc^bfljstcss-c i? s . 
so [0 05 1 ] *>*»*tt«tt#^JHtt. «niattlltt»r t 
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•c* s t . Jhi£©#JJJ§l#f4 <b pJilcDiisr y'v ? 

tC*j^SV Pr ^r4 5~6 2%©«5Bl*g{CLaofc«>*f* 
FRP©^3?M (1t{CCHW) BtKlfcJrt £ 

liscimsfcwju^. c©*§^, o. 4- 

1. 5ffia%<Df5HF«3-C&S©*5« ; 3:L.C». «fc05fSL 
<«0. 5~1. 211%, M(C»£l,<te0. 6~1 

tctbftZLKrnK */c. 1. 5 3£ 

[005 3] fcCcfcfWrtrttraT S4>*< ± «>at{Ufett 
. » -#|6HCS|£J!J*6*-i/c^- h (- 

iftat&s <*»icflt£«t) comm. <*we-;x*») mtt 

[0 0 5 4 ] I33«. *^Bj(cfflC^m^m<t LX(D 
-#ftttlSM2)3 1 £CT*«EB*4ttH-C*S. SftfUUt* 
&3 2#33rtfcffr?S3 1015*^1, <3 /c-C#fitti2 
5>JU <fc C*i6jtC»^bBbKM%^J: 0 *Bfc>*f 3 3 # 
ffi?'JU fe-C7fe3 2 £J:e:&3 3*i£lgu i3(c^t 

ft. «St)*(Di|«S« 1 0 - 1 5 0 t e xODS6Brt-C*^ 
©*i#3:La>. #K150t ex5;j@«t. fl?Bftjfe# 



(7) ftffl 2 0 0 3 - 8 0 6 0 7 
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m&mmx * s ©-c» * t, ^„ 

[0055] Sfc, «MBt*f4<!: l/-C$l 

3%HJ©#*U^SS©-^-C&*. #&W©«}Jig#f4 

10 i*. frfrzm^mmfflmic£'3XB>$.2ntcmB))frx$> 
mm. 5&s^©tor3ftfcfc©-c$>oT«>. ^murc 

tK.£~ 3 ximmmm±*w6x%. zicmtemsim 

20 K6*Jj:y ! 6 6*>6@«nft:ii>^<<!:fclig*^tf^fi 

[0 05 6]i4«, &&wicmi>z>mki5m±LX(D 
-*r^itt^4 i =&^-rinBSMms-c*^„ mtmm 

^4 2*J®{t^4 lOgS^, oS«3fcT5?[6j(Cl3 
?>JL t J:c*[6j(c^t»H^4 3*iie?iJb. irtr^4 

2ijcc*4 3*i3X^L. > Ea4(c^-r^isa*wr-5- 

[0057] -*I6JSx- h , -*(6jttteJ;0*-^i6]t4i(|ii 
30 «JK*JWS»4Lt^fbaatS#«5 0~8 0 0g/m 
'©fiSfflrtrabS. <fc9&f$l/<«l 0 0~8 0 0 g/ 
ra', KtCjf?* C < ti 1 9 0~8 0 0 g/m'CtSHrt-f 
5 0 g/m'^-Ci^iW^FRP©;!^ 

<«cl». 8 0 0 sr/m'SrjlA.&i-v' h >; ^i/X 

81flg©^Stt*«< tj:Z<DX»£ L< t£i.>. 
[0058]S5I1, *^{c^)5®MSi(,ro 

40 ^*©^bK«t***^mcfiB?IJLr+a- J15 2€: 

^*i^f(CSffi?iJbT9 0- 115 3*^0. 'Xt<>Tmit> 
l3fot l C&WL*<D®itM!im&&M : TlcmilLX- a m 
5 4 ^^T^b^m©gS^iC^*©5fi 
^ta«^»SMf(CiB?iJb-C0- USS^WfiSL. 

6xctie>4m&m&-mt2ti.x^z. 

50 Wf.nS. ^cfc. A/c^fc^M^^flrRT 



13 

T- ? 5 6 *WJ b X t » £*>fc JE£ 
nri >£$*{!©«£<*«*?• ? ^©jej^tcior^EE 
[005 9] CCT. 05(C^bfc£MlX-r v^m© 

^t«K»©«^«+<2- m/Qo- m/-a m/o' 

"CttftU. fc<b*«0* 1/+4 5' Jl/0° J1/-4 
5' 1/9 0* I/-4 5- Jf/0" Jf/+45" H/ 
0' Ji©J:5K:. 0* Jia^^SftSJ^ft. 0* . 
+ a' . -a' . 9 0* (D4^r&J?r^tf<>CDt?*or4> 

gfc. o' , +<*• . . 9 0* ©i^-ma* 

£^tr&©fi&oT4>J:<.». ft*s. /(^rxfta - «. 

**lWf««*«l*»tt:fT5«UW>6 4 5- m*L 
IK 

Co o 6 o ] m 6t*. ^Bj^ffli^mffimt or© 
&mme 1 *^*wMttBHir*s. ^f*«^6 1 © 

3#tofc^^<DMftaiy»fe*6 3*«a6fftt:KWuro 

SStfb»Ni*sfe6 4*«3feffKEWUT+ a' B&MAU 
jnjUT-a' IHttftU SU«cl2?'J^*W«cS4o 

©a*!. %fuatt^**<Xi:<'«ctfc«-c«ji3ti. jam 

©*S^KE^*£«#©l&ffl*6e 1 . 6 6,. 6 

6, • • cti64JB0X&mtc*A3tvci>s. 

flsMttfefte 2 1 i *&E(c&tau ±m. t®. ± 
®. Tffi©JiBfj?#a:*UfeAi^4o©M*Jttffl^-c- 

fttbstt-cn*. 

[0 0 6 1 ] ftfc. H6K^L-^«aegj6 1 CDttfbtt 
HKDaWStt+a' S/9 0' HZO" If ©4 

Bt9s£(cot^SiHjLfc*<. Cfttcfigjgf &&©-Cttft 
l». 0* Jlrts^K^Stt-SJ^ft. 0" . + 

a' , -a' , 90' ©42rrt>I&^tr4>©-caoTfcJ: 
ft*i. /W7^a' B. £«a#J6 1 £FRP© 

[0 06 2] JW^fcfcWSX J:tf£*Mt 
«|OSJIOttfbiHigtt» 10 0-1 000 g/m'© 
IBHrt4>©*J»SLl». J:0»$L<B10 0-80 0 
g/m'. Mft*?£L<«:i 0 0~5 0 0 g/m'©fSB 

^UIWtcDflWELJ5ci»liBf*»r#. JB75riSJ*>6©l$JJIi^& 

tt«W«Btt©3Mbfliffl£ br fcv h >; 5, **#})li©# 
SWfl^Sti&CiCiftt**!. 1 0 0 0 g/m* Srjffl*. 



(8) KM20 0 3-8 0 60 7 
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fc. 1 0 0 g/m' *jg(C&££@fi£©J?#*f#5fc«> 

Htt. 1 5 0~4 0 0 g/m'CfBHrtfc©-?**. 
[0 06 3] ft*i t ±ffiJCiMI Lfc* 6 Of- 

5Ci&<Sott< , «CK^jLTl»S*>6 > FRP&CLfc 

[0064] #&Bj(c^*£^|^£&&tt. v;U? 

F. PBO. PVA. PEf)«f*, &3S»* (PA 
N*. tf?***) iMTr**. l^mtittib&SteJ; 
b«fcWtt*K:*ft. J&afcfcLfcUCC. «i^««BSt* 

fc. TiB©?Sf9tt^*«iMI^-r**i. FRP©S5S2(R 
JRi*.!^-*!** < ftiOT. ffi&WD 1 %JNttt& 
20 L-ffc^-SJ^tCftS,, tt£t>*>* J I S R760 
l(ciMHLTW£3ft&9iaB*tt*E (GPa) #2 1 
OGPaBJh. iR«2x*;I/^-W (MJ/m'= 10* 
x J/m J ) #4 0MJ«±-C*£i*?at,t». 
*L<»*. 5l»SW4*2 8 0GPa«_h. 
*;l/+*-*S5 3MJ/m J fe(±-C*-S 0 9IKM£*E*s 

2 1 0GPa.&m<o6amm&&m\.>&t, mm.tttu 

T©FRP©BU5>«#f^S*l*«tC**fcS{>{C. FR 

30 -AJ4 0MJ/m 1 *»'C$)*<b t FRPfcffiSfc&Jft^ 
^=r-*J/jN3C>©-C. ^fiJ©x*;U^-B@P4©v h 'J 

Pi!5c5. CCt, WKiiA'f-itt. J I S R 

7 60 1 tcmmuxmmztiznm&sto (GPa) 
[0065] xmiKmarzmmtm&tkoxsiz 1 

40 2 . 0 0 0 -24, 0 0 07^7»h-C*S©W* 

[0066] — JBSfcO ©9S^b«fi©B#*^3 

-5 i «H kHttt(*8l* V , *^A* ft t C 5 « F R P # 
w < ft o . s ytw ba*i<*»^ V , *SvJn 3 ft i C 5 » F 
RP&lf<&9. ^®*S|SD0l/fcFRP<bft-5. C©«t 

so ofttg^fcB. mffirtm j s>x7-v*&ic&z>—mtrt\x 
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[00 6 7] #{C. ##6BJ©FRPiC-?l,>-t|ft?fl-f £. 
ttJJii**#*§L>;fc«>©-C&-2>. *>>0>£-7 h f f 

F- y * * *««§©»* iA>{&Ji L/-c«. {^t*. smit 

fc&AJjX^ScJffj^fc-Sxtf*^ 7iy-;k tfx;u 
x*t\U>. ^l&S!#y x*7^k «>7*-h*XfJK 

[ 0 0 6 8 ] #>j!p-5 F R P CCfcW £&{bfiititfc»*V , 
1*4 5~7 0%©«8Bl*J-C&S<!: > *^©»S-C* 5 
T^lStt (ItJCCA I . CHW) . Mt£ft#«ft<& 
31-CfrSfc*>*;£Ll>. «fc»)#£b<tt4 5-~6 2%. 
$6tcSf* L< t*5 0~6 0%©88Bl*re*£. 

l*fcFRP£«£C<!:#-etS 0 ftfe. FRP 

[0 06 9] V, = (W2X 100)/(pxT2) 
(%) 

W2 : frp i cm'mtcQoymimmomm. <«/c 

m») 

P :mmm<D&& (g/cm 5 ) 
T2 : FRP©f3 (cm) 

[007 0] «T. *(*«HCHiB«:fflC>"C*l8-r*. 

[0 0 7 1 ] 1371*. *^WOFRP*fflO»/dK2g«7 
10Dft!tBSS7?S>S o #«7i7'J>^ *Al/=5Zs<fl<> 
V*cT*T. x>i?>^-fe;l/^ci'(D2^ 
ffittttSMI-tC. £S7 2. H3a*«7 3. B*7 4. S 
fijlg75. 7k¥SS76 t ^^'#5 *X (0 
rnif-T) . *-;u O^ti-T) £?© 1 UX 

Sftfc^CCA I . CHW^©^J^ftt. 6fi^t^* 

B J 8©FRP©*$tC»SLl»/Bj&<fcl»*.*. 
[0 07 2 1 H8. H9». *»W©«Bi**8 1. 9 
1 ibTODHJWC. fi£*ttX+>«8 2. 9 2. Ifrtt 
83, 9 3, 'J^8 4, 94*JM*«CJjfcJBU Ctl* 



(9) $H 2 0 0 3 - 8 0 6 0 7 
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SSL. ftAfirt^. 2f:|6W©FRP*i«tCX-e©*{ 
TSCi. *i pjftg £ ft 0 . fiX^a * h C 
[0073] Jfcle, !/7* -A©SSJ6S«C-3 

[oo 7 4 3 *r. (a) rnxwcc. 'j>tt< ti>m 
io o-cjbjss tifcmmm*-? y ? * -a 

[007 5] JfcK. ( B ) EBlHfcT. «!■**:/•; 

^-Aiiwcfegu hk. (O ftflfcrsK-c. :/ 
y 7 * - A #tt4UMtttft* V p r ©IBHrt J:5«: 
flUMKAMkLr. (D) IWlgKT, 8tlW«^ 

fa. 

[0 07 6] C«, <a) «fnn(c*ji,>-t. stfttt 
20 3^A»»bri»a5WfcWft*!(Mi-r&4. *©«*ifc 

3B«SJBtt«:J: *)ffiSB$m&$S< -C*5fci&#£ 

[0077] (A) a^xfiicfcc^r. wbff A 

T^*|«e*fc©©. 0fM©FRP4#tt*eS«:S:it^S 

[0078] (B) |BgXfi«C*iC»f . 7*-Al 
i^tt (Wittf. 7^1/A, ^-Ji)MJf5 

rps!^) ©c»-rn*»r*-3-cfcJ:«,»o. rtvtrmzm 

FRP5230 -C$>r>Xb&.\.\ 7'J7*-AStt 

RP(om^iat. R«*«3ciB(c-r«^A^'; 

[0079] ^^5ff)l{*«. ( C ) »I?M(Cfel> 
T. 7-y7*-AS!%ttlJEUT. SJi<*«r^bSfcBI(*® 
mV rt Hi4 5-6 2%©«BHF«3«:-r.5©*l»*LC>. ^ 

7 * - AS©»Dffi*ffii orii, a^ft* 7-';7*- 

A^rtOC^KL/. 7"y 7*-A^I*3 ; Sr7^m!I«TK:igt]E 
50 t5Ci{CJ:»). 7^*JE-t?^';7*-A*tt]JETS75-& 



(10) 
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HJ3©#£Ll>a§«<!:<.>5t:<!:*i-C#£. g/c. 7'y7=r 

co o 8 o ] ±fs (c) M»ix*i«:tei,>-c. mmztitc 
%timm*s£Vfflmmz> 6o-2oo-c©«5Brtr io 

tt&&&&Lx^zmimm*&&tm® (charts 

afC^Bft^-eSCi^-CtSfcis?). V, r *J4 5~6 2% 
©ffifflft© *>©#?# £ft^<. i^l>V,t'.a'3 n D n ff#£ 

*m<Dmmi,cb£z>i)K to 

M&m&izs 0-1 6 o-c, MiCjffStXttl 0 0-1 
4 0*C<Dii5fflrt'C*-S. 

[0 08 1 ] iWC #£|flJ©F R PcDS^^JCOOritt 
WTS. 20 
[0082 ] *$m<D F R PCtSfci^&ti. 'Ptt < £ 

Ltrfe-S^<bl«*Sl*»^v P ,(D^';7*-A{cv h y », 
? *8ttl£&A LT&fbKlift&Si* V ,©FRP &JjB£ 
tiFRPCDHiSSTto-C. FRPQgtfbKMKttt 
*V,*^!/7*-AflD5WfclWlf*«*V, f ^ (V,,+ 
l 0) %<D«Bffli*9i^5J:5{c^-rS. •kWisK 
tt <V,, + 2) - <V„+8) %. H«CW*L<(* (V 
„+3) - <V,,+ 6) %<DI5HF*ir*S. flEfctt. V 
,«t») ^StW, f ©7*y7*-A£it£ffJ-f aciteJ: 30 

&*reftB£ttS. — *. MS©V,J;») 1 0%£M*.T 

fit>v„©^y 7 *-&*m^zt. saig-fcttfths 

fe<. FRP«P©V f ©*^— ttttfc* <&9*7* L< 

40 

[0 0 8 3 ] V„tt 4 5-62%-CAO. *>oV 

,W4 5 — 7 0%©$SHF«3-C*S<D*!5f*L.C>. <£>)*(? 
£L< «V P ,#5 0-5 8%-C&0. *>-3V,#5 0- 
6 5 9^6C»«5fflF*3. B&C$f$L< «:V P ,#5 2-5 6%t? 
A *»oV,*55 5-6 0%©3BBF*3-C*&. fete. 

[0084]*>*57''J7*-AO, ^©BfgCCSitfbtfi 
Wfc^Ori^t. iJJB© U) - (-x) ©$1&J|I*& 50 



^P92 003-806 07 
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[008 5] *&. Sfe-58L£jtP6«. *JMU©FRP 
«. *l6l8©7'y7*-A*fli^t:. 4>fe<<b4>:&©X 

£ fe ■5*i4«c-cS?i£-r £. 
[0 086 ] ST. ( E ) -fe v FX5g<CT. *§tW<»7- 

y 7 * - A*«ji5as{cE«-*-*. 

[008 7] &<,>-e. ( F ) &AiS(cr . j&fWbbr 

Atc7 h y » zztimz&mz&z. 

[008 8 ] Mfc, (G) a-fbllKcr, 7Kl» 2* 
iMR«S4b (5£{b$fcW:S£) SttS. fete. @*b3-t* 

-r-stotnc. FRP5rse*a^L-ra-ft-r4r7 5f-* 
[o 0 8 9 3 ccr, ±§2 (E) Hz? hXSfcteor. 

[0 09 0] tfc. ±12 (E) -by f-XSlCteUt. J5£ 

(Mux? mmzmmsft-c^zmfo?'* 
-m *>6fe *) . ^ y ^ * -A©^>fe < i fc©a*ffict#} 

'JHf£t»K#«8MU. ±i2 (F) aAIgKfc^t. S 
b y v ^^ISifll^^WfceilillSfti^i* 

fi!^=J^ h*<gjlS-r-2.{:<!:*ipJte<b&-S. fete. C©^ 

^\tmi^mmwt frp ^/dcSficcffl^cc^ist-c* * 

[009 1 ] Kic. ±iB (F) aAX?Iictei>r. 18M 
y 9 >? *8Jfli£&AT Si. 7" y 7 * - A'sov h y v 

^X^fli©^g*i^<!:fe»}. «fc»)f n »©JftC>FRP 
^■y--Ti'JU-Cfi5c^-C#. fiSia^ h *<!;•) (SMT 6 

[0092] *#6^©FRP«. ^IfiBJ©^';^ 

*-A*ffl^r^fe< t*>^©i*I^6fe4^-ct!)S 

UT ^*^^a-C*>*^l«©gJJS4^-C^ 
[0093] if. (H) -fe* hxiitcr. ±M©7*y 

ammx, — yw-c*s©*w*L-to 

[0094 ]^1>T, ( I ) SSXfKCTT. ^M*/JD 



(11) 
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[0 09 5] jgcc. ( j ) afbxaicr. v n; •> 
8«@<b (®<b£fctefi£) 

[0 09 6] 

mmm «t. isttwcj^rwcwiiiKcBMiirs. 

[0 097] &{tfl>AA : PANSy£&»it3i [TEX 
= 8 0 0. 5Wtt$=235GPa, M®mx*}l>* 
-=52MJ/m', #i»tttt^SiJ: #y?U*>®J!i 10 
£ x <!: ©S^£§£Si8&*liJ£«C*f LT1 SB 

%] (2. 4*/cm) ibfc-;fr|prf4l@$5 

[«C,%:5l/7Xt-> (ECE22 5 1/0 1 

z. /w>y-j»-r^DP. Hm**«*fc$;£tt§3) 3* 

/cm. &!&*&«§#= 1 9 3g/m'] . 
[009 8] SMtffimB : PANXKftttMBB [TEX 
= 1 03 0. ?l5S^S5 8 3 0MPa. ?l5S?#tt^2 9 
4GPa. J&«^x*;u=F-5 8MJ/m\ ] 

*J«k^3Ri|««ie#«?ftftflJSA<E:|§)«] . 20 
[009 9 ] BHHBAC : S&flrflSSBtCfii^fcP ANS 

^satfcfc-c* < 2 . 8 */ c m) i t it— mum 

9 5 g/m*] . 

[0100] t8Jjgttl4A : T 5 FJMStC <fc o 

x&g&tii&mft IXM •■ * y r 5 f 6 . mas : is* 

1 1 0 'C<D&m&# y T 5 K. B#= 1 0 g/m' ] . 
[0101] BJflgfWB : #yx-f )l^jiy*^mm 
(tt^b^Iti^t&ttSiXS *ift;P5 0 0 3 P© 
IRttftA) 6 0mS%t. xtf+MSfJjg (B^kSI«5^ 30 

^ttssA k - 6 0 1 ) 40 ms.% t *immmu-am 

<b<*tt. *H*LfcSMttfrF [ U-if-BW • fftSLffifcJ: 
(D s „) #1 2 4um. SiJiSfcmi Or©*/ 

[0102] mmmc ■. # r 5 f#mb c^^±e 
MSBBfa^xsayy^rs ktr5 5. a=7^w&^= 

1 6 2*C) 9 OSS%txjJ<+'>^i*JJ;!>*^bSiJl 0 
fifi%£3rTP-^b ( I PN{b) LfcifctfcKtT- (D J<( = 

1 3 wm) 1 0 0ffigSB£. x#*M8})!§ (i? + ;S>x 
Ji<*^Ui>>tt^tt$!ixf3- hi 0 0 4 AF) 8 0 40 

mmwtzmmmmiyrmwLtci&tRm* [d,, = 4 6 

nm, 8ifl§tm<bLrcD^5^«^«6 8'Ci 1 5 5 

*ci©2 tr-*] . 

[0103] mmtmn ■■ xif+mhw c 3 m com 

pany§¥PT500] 

v h y -» **8iJjgA : RTMfflx#*->tSJ|li [lUftiC 
£ttSTTR-A3 1] 

xttjflgB :s«ioo wmmcm<mz 3 2 
ftsgpta*/d&i*x#*:^jji [ 7 0 •cicfewsEitt 

ait{C«fc SfclJttttg* 1 2 5 0 m P a • s ] . 50 
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[0104]i«:Vant i co GrabHS"7 7 
JlVJb" MY -7 2 1*3 OfiBSP. y + vOxs}** 
^U^&jfcMfcir If3-h" 8 2 5*2 0Sfi 
SB. B#<b2it*sS#*tl!A K - 6 0 142 0 MM®. * 
B*-f>^k*HH*Sfi6a«!" itJ'n/ HP- 7 
2 0 OL43 0SSSB. *J J:^^b{EjWfli p - h 
Jl/X>x;l/*>M- n -V'u b';l> 1 . 4Mg|W>5:i$j— tt 

[0 1 0 5 3 SSfbiS : yt^>J#+'/l/^>^tt 
W iet»7" Wfcl 8. 1 JcSSP. =#it¥y y A 
>t*^ttS!<3. 3' -y75^5/7i-A^*>4 
7. 2fifigfS. ttSfb^XUgttS^ttSt" X5**7" 

s*7. 2aa«(5^-(c%-5*-c}«^5n/ct© 0 

[0 1 0 6 3 ^^SBJCT'y ^^-Afc-Jcyf^tl^r^ly 
■Cff 6nfc F R P{cM^^5^<i3Bg*jJ;Ut-e©^ji(i^ 
©jlfj-c**. 

<^U7*-A (FRP) (C*jW^bi^$t#»^V, f 
(V,) >^'J 7*-A*fc«FRP¥«t©J¥-Z>£iiJ3cM 
U V Pf =W P / (oXTp) £tcteV r = (W,x 1 0 
0) / (pXT,) ©^(C«-5t#tBU/c 

%) . ±5£fcflH,>fciE#«TlE©ji f ). 

4 BSRJJiiai Ufc fc©£S>J5gCc{tt L fc. 
[0 1 0 7 ] W, (W f ) : zf*)y* — & (FRP) 1 c 
m'^tcKXD&ttWmnmm. (g/cm') 
0 : S3tfb«&ift©«g (g/cm 5 ) 
T P (T,) : J IS R 7 6 0 2«c£-3<,»fc0. 1G 
Pa©^faT-CiSJS0/c^>;7*-A (FRP) ©J13 
T (cm) 

<ffi^©^fiEBHI3Sil (CA I ) >f^nfcFRP¥ 
mi -3*5^^5*^1 5 2mmxipal 0 2mm(C^JD 
ffiLf-^>?rff/£:„ -e©*-;i<>©ttM>CC5. 44k 
g ( 1 2*>K) ©^40. 5 8 6m©?l53^6ST3 
itX6. 7 k J/m ( 1 5 0 0 i n • 1 b/i n) ©£ 

mffimzmtttm. mm&vTitmEsm&zm&Ltt 

(^ffiriSfi 1 . 3 mm/m in). »ffita4 

5*fDfcffl (V,= 5 5%ftf) *m^Tc !Ec4B. * 
5SSI©l¥iffl«. SACMA SRM 2R-9 44>tCfE 

<S^Sf*©l§;SEEffl^ (CHW) >&htitcFR 
P^S4. 6*>P>SACMA SRM lR-9 4Kf 
WLtci>-#>%Wc. >?-#>&7 O-COiaTK^c 1 
4BraiiaL. (iSj^i!) . K^lCiSja (8 2*C) 0* 
E.ffi<&m*mi&L1t. *iU3c-C(*5-!)->^;Uffl'J^ 

l. ^-n6©¥^fii4v f -cwijo/cfii(c5 5*mttcm 
[0108] m&m i 
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#l/Tt>/c„ IS^ffi^A* [-4 5* /0* A45' 

/9 0" ] „o«WfcSWU-c»Ji»*»fc. c©«@ 
^^Fffit*;©^ 'J y * -iMb.* "J if 7 4 tlsAtis-v 
> b &KTlHBLTj<t£fcjaffiLfcttttC. 1 4 O'C© 
t-^>K6 OdfflJi&igLfc. *-^>*>6^ 

[o i o 9 ] mmm2 10 

6ffiAB*mfeMl £0*»cWlt,fct«ltt*»fc. c 

(150kPa. 5 dm) L. Zf'JV 
■CflWUfc&KttEts-C:/ !) 7 1 - A 2 £f#fc. 

[oi io] mnuns 

£*SlflC* [-45/0/+45/9 0] „ ©GUSTS! 20 

mLtcmmtezmc. *-y><om&a 3 o-ctc-rs 

Afb Ur 7" 'J 7 * - A 3 

[oiin 5t*ff4 

lfcW3£il*fct/c. y'')y*-&4*mtc. 

[01121 bLkOftttfll 1 ~4 rfffctlfc:/!/ ?*- 
a 1 ~4 1*. «MHlrmn±#tNntmicj: ») iJ>/«£ < <fc 

3ttfc&©-e&'). ^';7*-Ato-c<Dai«)JRc^^j 30 

[0113] mmrns 

mt>tltt-7>J7 1 4 0'C©**tr?w**¥ffi 

tt©j£JB££! (dEB) rtiCffigU &C>rjS»Ras (#£ 
M) ICXMUftUX- 8 0 k P afelTtcHEbfc. ^#>iH 
«&LT<,>fc-? h >; v ^X8lflgA*4 0*C(C«^^*J6fiS 

Ift. 8 0-CtC^SL/. 1 2^IHtWB6TWfcS*TIttffl 

L?t„ msnyttm. istci 8 o*c(c-c2b#h > 7>;-^ 

K-CTr7 4r-+arUrM{CS!^k3-e-C, FRP¥ 40 

[oii4] nftflie 
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f# 6 ft A: 7" >J 7 * - A 2 ~ 4 ±(C tCttMBtttttttt ( T A 

u 8oic©*-^>*fcAti*. ^';^*-A©iag 

# 8 0 -CtcaLfc^tCffiH Lfc* + V? a «JK£tci£E 
LX, 7hi;» **«JMB*8 0*C{C«fctt#6rt*E 
i©MflE©*-caALfc 0 Sttgai^aUfcia, 
ttfttffe 1 3 0*C(C*mU 2^IBJk«LrWfcStt-C 
H832L/c. *©». »*W5 4ISI««:7:7*-*»r* 
ffoT. FRPfS2-4 4}#fc. 
[0115] tttftf* 1 

^4feC?d 1 rJib>%m*«J^»BEb'CAlM«rKflUi 
l,t. ■€•©***:/'; -a 5 *f#fc. 

[0116] ttttM2 

*IB*mCK»it"C«lB*mD* 1 0 g/m*m\i\ * 

-^>©ss«r i o o *c(c Ltcumtmmms t^mtc 

LX7V 7*-A6£f#fc. ?#6tx)t^';7*-A6* 
£tt0! 6 t mmcffLB UtFRP¥«5 

[oil 7] earns 

7vy*-&7*mtc. f#p>nfc7*>;^*-A7*^ 

0H6 t[§L®lCl£&LXF R P¥«6 *»fc. 
[0118] ttgfflU 

wmmc *jbi>&* o fcgui-astfcM 4 1 mux. u -c 
7"y 7t-A8 *ff fc. » htitc? >; 7 * - a 8 

09 6 tMWcOmi>"C F R P¥«7 ft. 

[0119] isLt<otiamx^^*ikvj y*-^5. 

7> 8tt. »lt?tSi±*5St-Ctf(C^7>'^K& 
[0 1 2 0 ] J±!$0J5 

y"l>Z.l,C£ZtiaE3;ft$:l 1 0 ? C-C5 0 0 kPa. 15 

[0121] B¥flitS««%<D« 1 (C^-T. SSUfi«. it 
[0 1 2 2 3 

mi: 
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<D*S 


a {tan 




FRP09 

wmmv, 


CAl 


CHW 




MHttttA 

5wt% % lOg/m* 


235GP* 
53MJ/m' 


49% 


o 


49% 


223MPa 

32.4ksi 






12wt%. 27g/m l 


294GP* 

58MJ/m* 


62% 


o 


64% 


275MPa 
40k*i 






8wt%. 26g/m' 


294QPa 
58MJ/m" 


53% 
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66% 


269MPa 

39kei 






Bwt%. 26g/m* 


294GPa 
58MJ/m a 


55% 


o 


56% 




931MPa 
135kti 




flMttftA 

6wt%* lOg/m* 


235GPa 
53MJ/m* 


42% 


X 










3wt%„ lOg/m 1 


294GPa 

58MJ/in* 


68% 


o 


55% 


140MPB 

21kti 






feL 


294GPa 

58MJ/m* 


81% 


X 


60% 


159MPa 

23kal 




ittt«4 




294GP* 

58MJ/W 


62% 


X 


62% 




953MPa 

138ksl 


ittttte 


8wt%* 26f/m« 


294GPa 

SBMJ/m 1 


64% 


O 









[0 1 2 3) & \ if* tiWhfrts: HJ6{RJl~4© 20 

UTl>£rl>J£?£M3©FRPKitLT. SKK^CA 
-AZl&m Utcttmm 4©FRP«fc«3«>vh 

[0 12 4] 

[5m<omm *&W<DfJy *-2*< l c£Zt. ffiAfiS 30 
Bmtc v h ? **fcfj!i©^«l4«:&£:/ 7 * -a. 
fccti>'^#t4 (tttccA i. chw) toxtmmim 

3%3iU n a D a*^L/£ (Wtt«CV f *JIW»S 
n/c) FRP£»il>£gt!tC MO SSi£-C# 

5. C©<fc5&FRPtt. «^ti. StMi. fl6ite^©a& 

[HBi©ffl*ttttH] 

[0 1 ] *§moy? v?* - j±<D-imm*mw-? swims 40 

WBBHTC**. 

[02] ^W©^ 'J ^ * - A©Jil©— MWiUMHT a 
«P8SBriB0-Ci&& o 

[03 ] *«WtCtK4^t^m<!: OT©-#AJttKfctt* 

[04] #»wte«4?artb«im4i/ro-*iaitt«ffli* 
[05] ^eatcfiga^tffiSiL-co^^-y^fljm* 

[06 ] *^(CfiSS^b^m<!: L.-C©2HM*»*5*T 50 



ttWfiSHTti. 

[07 ] *»H©F R P*«Wl/Tl,»&ttffi«©«WM» 
t&0-C#>S„ 

[0 8] *^©»jgs*<!: Lxommwzmrmm 
mm -e* a. 

[09 ] ##^©»£W£ br©JW©^W4fl*r« 

ns^m0-c*s. 
[**©■»!] 

11, 21:^j7*-i 

12, 22: mwsm 

13, 23: mmm 

2 4 : titftttt^ffl 

3 1 : -Dimmit 

3 2. 42: mmmfrtk IttXfc) 

3 3 : mm& (iC*) 

4 1 : -#|6)t48tt!j 

4 3 : ®{b^ft*^ (J:C*) 

5 1 : ^f-v^m 

5 2 :s^k?sm£»r£+a- ©SftfURlin 

5 3 : BtbflimttftA-rS 9 0 • ©&4bftjttJI 
5 4 : Wb*m*»«JE-r*-a* ©&<tttttn 
5 5 : mm&*tei&?Z 0- ©atftJMM 

5 6 : XT-ffSfe 

6 1 : $tttt*| 

6 2:90' JB©&tUMftfe£ 
6 3:0' J§©Stffc«ttfcfe& 
6 4 : +«' ItD^tiiM 
6 5 : - a IB©3tKb«W6ik& 
6 6 : 

6 6,. 6 6;. 6 63 • • • : il&gB* 

7 1 : «t£M 
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[^SacMiElf] 

[ItBB] 17^4^ 8 H (2005.4.8) 
SftBJE 1 ] 

WliEttaMHEfc] TO* 

[4fjE»*«l*] 0 0 4 0 

tftiEOt*!^] 
[0 0 4 0] 

V P f = (W 1X100) / ( P XT1) (%) 
Wl : ■?*) -7*-A^j3tt&¥B;frlPlO lm' ^l^a^iL& ^U 1cm 2 
Mfci)<D&{Uim<DM* (g/cm 2 ) 

^ : mtem v>mm (g/ cm 3 ) 

Tl : J I S R 7 6 0 2 KflMfeU 0. 1 MP a OflfET-eiMJSLrt: ^"'J 7 * - 
A?)JfS (cm) 
[^JB£*SIE2] 

mmm 

[ttjE*hfc£l£l 0 0 6 9 
[0 0 6 9] 

V, = (W2X100) / (pXT2) (96) 
W2 : FRPfcJ3tt&*Effi:frlql<Pl m 2 frfrttthSita FRP 1 cm 2 Sfc *> <*>3jMt 
^*t<7>fi* (g/c m 2 ) 

^ : &nmmv>mBt (g/cm 3 ) 

T 2 : F R P<7)J¥S ( c m) 
[3M&MUE3] 

[ffijE«-Sfe«Bi&] 0 10 6 
[«jE^fe] M 

[4iiEort^] 

[0106] 

7*-A33j:tf*;H.£JifcBLT^£>*LfcFR PKHI1-&iHifi:g!J3 



(2) 
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<-7*«j7*-a (frp) K&\f2>3mmmitffi&v P t (v f ) > 

y; 7*-Ai*:fiFR P¥#t?»¥^£7llj5eU V P f = (W. X1QQ) / (pXT 
p ) ifettV, = (W f X100)/ (/-XT, ) ^^So^^tHL^: (##1*%) o 
±5tHffli/>/s:f5-^i±TIBOiU9o 7° 'J 7 * - A lcov>Tfi> 7*9 7 * - Mb L*:f& 

[*IIE*|-^«§£] 0 10 7 

mmxm mm 

[0 10 7] 

w P (w, ) : ^'J7^-a (frp) tcjstt^^B^fRio i m 2 fr^rngfta :/'; 

7*-A (FRP) 1 cm 2 Sfc *) (Dmtmm<7>&Mi (g/cm 2 ) 
^ : 5iHtiM<7>M£ (g/cm 3 ) 

Tp (T f ) : J IS R 7 6 0 2K^V»fcO. 1 M. P a <0#fiT-eiS!)5e Lfc 7 'J 
•7*-A (FRP) (D^^_(cm) 



